What is claimed is: 



An animal having a heterologous nucleic acid sequence replacing an allele of an 
atonal-associaiGd nucleic acid sequence under conditions wherein said 
s^heterologous sequence inactivates said allele. 

le animal of claim 1 wherein said heterologous nucleic acid sequence is 
expressed under the control of an atonal-associated regulatory sequence. 

3. The aniAial of claim 1 wherein both atonal-SLSSociatcd alleles are replaced, 

4. The animahspf claim 3 wherein said heterologous nucleic acid sequences are 
10 nonidentical. 

5. The animal of claim 3 wherein s^knimal has a detectable condition. 

6. The animal of claim>5 whj^ein sgid detectable condition is selected from the 
group consisting of los9\pf hairjj^eMs, cerebellar granule neuron deficiencies, 
hearing impairment, qinimt^alan^e disorder, joint disease, osteoarthritis and 

1 5 abnormal proliferation of cells? 

7. The animal of claim 1 wherein s\id heterologous nucleic acid sequence is a 
reporter sequence. 

8. The animal of claim 1, wherein said arow^-associated allele is replaced with an 
a/o«a/-associated nucleic acid sequence undenjie control of regulatable promoter 

20 sequence. 

9. The animal of claim 1, wherein said atonal-eissocmthd allele is replaced with an 
a^c?«a/-associated nucleic acid sequence under the conu^l of a tissue-specific 
promoter sequence. 
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The animal of claim 1 wherein said animal is selected from the group consisting 
of a mouse, Drosophila, zebrafish, frog, rat, hamster and guinea pig. 
ANmethod for screening for a compound in an animal wherein said compound 
affecft. expression of an a^owaZ-associated nucleic acid sequence comprising: 

d^vering said compound to said animal, wherein said animal has at least 
one allele of an a^owaZ-associated nucleic acid sequence inactivated by insertion 
of a heterologous nucleic acid sequence, wherein said heterologous nucleic acid 
sequence is under control of an a^owaZ-associated regulatory sequence; and 

monitoring for\a change/h^ said expression of said a^owaZ-associated 
nucleic acid sequence. 

fcompound affects expression of an atonal- 



lence 



\ 



The method of claim 1 1 whey^in s^ 
associated nucleic acid sec i 

The method of claim 1 1 wnferein sahj compound affects a detectable condition in 
an animal. 

The method of claim 1 1 , wherein said heterologous nucleic acid sequence is a 
reporter sequence. 

The method of claim 11, wherein said com|J«^und affects said detectable 
condition. 

A method for screening for a compound in an animal, ^erein said compound 
affects a detectable condition in said animal, comprising: 

delivering said compound to said animal wherein at leastNme allele of an 
<3Zon£3EZ-associated nucleic acid sequence in said animal is inactivated W insertion 
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'a heterologous nucleic acid sequence, wherein said heterologous nucleic acid 
sequence is under the control of an atonal-sissociated regulatory sequence, and 

lonitoring said animal for a change in the detectable condition. 
The method of claim 16, wherein said delivery of said compound affects 
expression of said heterologous nucleic acid sequence. 

The method of (claim 1 6 wherein said compound affects said detectable condition. 
The method of claim 16 wherein said compound affects expression of said 
heterologous nucleic acid sequence. 

A method of treating an animal with a deficiency in cerebellar granule neurons 
or their precursors comprising deliA ery of a therapeutically effective amount of 
an atonal-eissociated amin^cid s< i^jieiice or nucleic acid sequence to a cell of 



said animal. 



aid atonal-eiSSOciatQd amino acid sequence or 



The method of claim 20, wherein i 
nucleic acid sequence i^Mathl, 

The method of claim 20, wherein said ah^waZ-associated amino acid sequence or 
nucleic acid sequence is Hathl. 

The method of claim 20, wherein said amirfisj acid sequence or nucleic acid 
sequence is delivered by a delivery vehicle. 
The method of claim 23 wherein said delivery vehicles selected from the group 
consisting of an adenoviral vector, a retroviral vector, an^adeno-associated viral 
vector, a plasmid, a liposome, a nucleic acid, a peptide, a lip\d, a carbohydrate 
and a combination thereof. 



5476361.1 



123 



in 



10 



20 



28. 



29. 



30. 



15 31. 



32. 



33. 



34. 



The method of claim 23, wherein said dehvery vehicle is selected from the group 
consisting of a viral vector or a non-viral vector. 

method of claim 23, wherein said delivery vehicle is a cell. 
The roethod of claim 20, wherein said cell contains an alteration in an atonal- 
associated amino acid sequence. 

The methoU of claim 20, wherein said amino acid sequence has at least about 
80% identity\o about 20 contiguous amino acid residues of SEQ ID NO: 5 8 
(Hathl). 

The method of c\aim 20, wherein said nucleic acid sequence encodes a 
polypeptide which ha\g^^ least p,bout,80% identity to about 20 contiguous amino 
acid residues of SEQ^DNNP^S (Hathl). 

A method of promg^g me6^anoreceptive cell growth in an animal, comprising 
delivering a therarffeutically effective amount of an a^owflZ-associated amino acid 
sequence or nucleic acid sequenc^to a cell of said animal. 
The method of claim 30, wherein saiQya/c>na/-associated amino acid sequence or 
nucleic acid sequence is Mathl. 

The method of claim 30, wherein said a/aw^-associated amino acid sequence or 
nucleic acid sequence is Hathl. 

The method of claim 30, wherein said amino a^d sequence or nucleic acid 
sequence is administered by a delivery vehicle. 
The method of claim 33 wherein said delivery vehicle is s^cted from the group 
consisting of an adenoviral vector, a retroviral vector, an adenbrassociated viral 
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/ector, a plasmid, a liposome, a nucleic acid, a peptide, a lipid, a carbohydrate 
ano^ combination thereof. 
35. The method of claim 33, wherein said delivery vehicle is selected from the group 
consistingxjf a viral vector or a non-viral vector. 
5 36. The method ^f claim 33, wherein said delivery vehicle is a cell. 

37. The method of Cilaim 30, wherein said cell contains an alteration in an atonal- 
associated nucleic\cid/seqi\ence or amino acid sequence. 

38. The method of claim^Bp^^lierein said amino acid sequence has at least about 
80% identity to about zlS co^itiguous amino acid residues of SEQ ID NO: 5 8 

10 (Hathl). 

39. The method of claim 30, wHl^ein said nucleic acid sequence encodes a 
polypeptide which has at least abour80% identity to about 20 contiguous amino 
acid residues of SEQ ID NO:58 (Hathl)S 

40. A method of generating hair cells comprising delivering a therapeutically 
15 effective amount of an\z/o«a/-associated amino acid sequence or nucleic acid 

sequence to a cell of said anipial. 

41 . The method of claim 40, wherei\said atonal-zssociziQd amino acid sequence or 
nucleic acid sequence is Mathl. 

42. The method of claim 40, wherein said \^ow<3/-associated amino acid sequence or 
20 nucleic acid sequence is Hathl . 

43. The method of claim 40 wherein said deliver^omprises injecting into an inner 
ear a therapeutically effective amoimt of an 2><c>«a/-associated amino acid 
sequence or nucleic acid sequence. 
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The methodXpf claim 40, wherein said amino acid sequence or nucleic acid 
sequence is administered by a delivery vehicle. 

The method of clanp 44 wherein said delivery vehicle is selected from the group 
consisting of an aden^iral vector, a retroviral vector, an adeno-associated viral 
vector, a plasmid, a lipoapme, a peptide, a nucleic acid, a lipid, a carbohydrate 
and a combination thereof. 
The method of claim 44, wherein said delivery vehicle is selected from the group 
consisting of a viral vector or a non- viral vector. 
The method of claim y4^^jierein said delivery vehicle is a cell. 
The method of claim 40, wherein said cell contains an alteration in an atonal- 
associated nucleic acid sequence or amino acid sequence. 

The method of clainv40I vs^erent^aid amino acid sequence has at least about 
80% identity to about ^ coi)^ig^us amino acid residues of SEQ ID NO:58 
(Hathl). 

The method of claim 40, wherein said nucleic acid sequence encodes a 
polypeptide which has at least about 80% identity to about 20 contiguous amino 
acid residues of SEQ ID NO:58 (Hathl). 

A method of treating an animal for hearing impairment, comprising delivering a 
therapeutically effective amount of an aro«a/-associated amino acid sequence or 



nucleic acid sequen 
The method of claim 5 1 , 



£ cell of said animal, 
herein said ^2ro«(2/-associated amino acid sequence or 



nucleic acid sequence is Ma^l. 
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The method of claim 5 1 , wherein said a^owaZ-associated amino acid sequence or 
nucleic acid sequence is Hathl. 

54. Tiie method of claim 51 wherein said delivery comprises injecting into an inner 
ear \ therapeutically effective amount of an a^owaZ-associated amino acid 

5 sequence or nucleic acid sequence. 

55. The methlad of claim 51, wherein said amino acid sequence or nucleic acid 
sequence is J^^dministered by a delivery vehicle. 

56. The method o^laim 55 wherein said delivery vehicle is selected from the group 
consisting of an Adenoviral vector, a retroviral vector, an adeno-associated viral 

10 vector, a plasmid,Y liposprfheL a nucleic acid, a peptide, a lipid, a carbohydrate 

and a combination the/eof of said vectors. 

57. The method of cMm^SKwhei ein said delivery vehicle is selected from the group 
consisting of a v^/al vec\or or a non- viral vector. 

58. The method of claim 55, ^herein said delivery vehicle is a cell. 
15 59. The method of claim 51, wnerein said cell contains an alteration in an atonal- 

associated nucleic acid sequer^ce or amino acid sequence. 
60. The method of claim 51, wher^tin said amino acid sequence has at least about 
80% identity to about 20 contigi^ous amino acid residues of SEQ ID NO: 5 8 
(Hathl). 

20 61. The method of claim 51, wherein ^id nucleic acid sequence encodes a 
polypeptide which has at least about 80% identity to about 20 contiguous amino 
acid residues of SEQ ED NO:58 (Hathl). 
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6a^ a method of treating an animal for an imbalance disorder, comprising delivering 
\ a therapeutically effective amount of an a^owaZ-associated amino acid sequence 
oVnucleic acid sequence to a cell of said animal. 
63. The method of claim 62 wherein said delivery comprises injecting into an inner 
ear a tlierapeutically effective amount of an atonal-associated amino acid 
sequence or nucleic acid sequence. 

The method of claim 62, wherein said atonal-associaiGd amino acid sequence or 
nucleic acid sequence is Mathl. 

The method of claim 62, wherein said a^owaZ-associated amino acid sequence or 
nucleic acid sequencers Hathl. 

The method of claim 6^ wHerein said amino acid sequence or nucleic acid 

delivery vehicle. 

in said delivery vehicle is selected from the group 
consisting of an adencjviral vector, a retroviral vector, an adeno-associated viral 
vector, a plasmid, a liposome, a nucleic acid, a peptide, a lipid, a carbohydrate 
and a combination thereof of said vectors. 

68. The method of claim 66, wherein said oelivery vehicle is selected from the group 
consisting of a viral vector or a non- viral Vector. 

69. The method of claim 66, wherein said delivery vehicle is a cell. 

20 70. The method of claim 62, wherein said cell contains an alteration in an atonal- 
associated nucleic acid sequence or amino acid sequence. 
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The method of claim 62, wherein said amino acid sequence has at least about 
80% identity to about 20 contiguous amino acid residues of SEQ ID NO:58 
\(Hathl). 

le method of claim 62, wherein said nucleic acid sequence encodes a 
polypeptide which has at least about 80% identity to about 20 contiguous amino 
acidVesidues of SEQ ID NO:58 (Hathl). 

A method of treating an animal for a joint disease comprising delivering a 
therapeutically effective amount of an atonal-associated amino acid sequence or 
nucleic acia sequence to a cell of said animal. 

The method of claim 73, wherein said a^owaZ-associated amino acid sequence or 
nucleic acid sequence isMathl. 

The method of cmim 73, Whereuvs^d atonal-sissocmtod amino acid sequence or 



nucleic acid sequence : 



athl. 



The method of fiMirh 73 v^herein said delivery comprises injecting into said joint 
a therapeutioally effectiv^ amount of an a^awaZ-associated amino acid sequence 
or nucleic amd sequence. 

The method of claim 73 wherein said amino acid sequence or nucleic acid 
sequence is administered by a delivery vehicle. 

The method of claim 77 wherein said delivery vehicle is selected from the group 
consisting of an adenoviral vector, a retroviral vector, an adeno-associated viral 
vector, a plasmid, a liposome,^ nucleic acid sequence, a peptide, a lipid, a 
carbohydrate and a combination thVeof. 
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The method of claim 77, wherein said dehvery vehicle is selected from the group 
i^pnsisting of a viral vector or a non-viral vector. 
The\method of claim 77, wherein said delivery vehicle is a cell. 
The method of claim 73, wherein said cell contains an alteration in an atonal- 
associatecrnucleic acid sequence or amino acid sequence. 
The method of claim 73, wherein said amino acid sequence has at least about 
80% identity to\bout 20 contiguous amino acid residues of SEQ ID NO: 5 8 
(Hathl). 

The method of claink 73, wherein said nucleic acid sequence encodes a 
polypeptide which has at vs^sf abcput 80% identity to about 20 contiguous amino 
acid residues of SEQ ID (pathl)^ 

The method of claim 73 i^herei^^id joint disease is osteoarthritis. 
A method of treating an aiiimal for an abnormal proliferation of cells comprising 
delivering a therapeutically effective amount of an ^at^owaZ-associated amino acid 
sequence or nucleic acid sequence to a cdl of said animal. 
The method of claim 85, wherein said a^o«fl/\associated amino acid sequence or 
nucleic acid sequence is Mathl. 

The method of claim 85, wherein said atonal-diSso^iQd amino acid sequence or 
nucleic acid sequence is Hathl. 

The method of claim 85 wherein said amino acid se<^ence or nucleic acid 
sequence is administered by a delivery vehicle. 
The method of claim 88 wherein said delivery vehicle is select^ from the group 
consisting of an adenoviral vector, a retroviral vector, an adeno-associated viral 
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sctor, a plasmid, a liposome, a nucleic acid, a peptide, a lipid, a carbohydrate 
and V combination thereof. 
90. The rnethod of claim 88, wherein said delivery vehicle is selected from the group 
consistir^g of a viral vector or a non- viral vector. 
5 91 . The method of claim 88, v^herein said delivery vehicle is a cell. 

92. The methoa of claim 85, wherein said cell contains an alteration in an atonal- 
associated nucleic acid sequence or amino acid sequence. 

93. The method of Vjlaim 85, wherein said amino acid sequence has at least about 
80% identity to a^out 20 contiguous amino acid residues of SEQ ID NO: 5 8 

10 (Hathl). 

94. The method of claiki 85, wherein said nucleic acid sequence encodes a 
polypeptide which has \^ l9ast|about 80% identity to about 20 contiguous amino 
acid residues of SEQ Dp ^0::^^Hathl). 

95. The method of claim SlL^^erdin said cell is a cancer cell. 
15 96. A method of treating anianimal for an abnormal proliferation of cells comprising 

altering a^owaZ-associaied nuclojc acid sequence or amino acid sequence levels 
in a cell. 

97. The method of claim 96, wherein sa}^ a^on^zZ-associated amino acid sequence or 

nucleic acid sequence is Mathl. 
20 98. The method of claim 96, wherein said a/^a/-associated amino acid sequence or 

nucleic acid sequence is Hathl. 
99. The method of claim 96 wherein said a/owa/-a^ociated nucleic acid sequence or 

amino acid sequence contains an alteration. 
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lOP. The method of claim 96, wherein said cell is a cancer cell. 
101 A A method of treating an animal for a disease that is a result of loss of functional 
\p^owa/-associated nucleic acid or amino acid sequence comprising delivering a 
therapeutically effective amount of an atonal-associated amino acid sequence or 
5 nuc\eic acid sequence to a cell of said animal 

102. The n^thod of claim 101, wherein said atonal-associated amino acid sequence 
or nuclei^ acid sequence is Mathl. 

103. The methoVi of claim 101, wherein said atonal-associated amino acid sequence 
or nucleic acid sequence is Hathl. 

10 104. The method oA claim 101 wherein said amino acid sequence or nucleic acid 
sequence is administered by a delivery vehicle. 

1 05 . The method of clain\l 04 wherein said delivery vehicle is selected from the group 
consisting of an adenoViral vedtoi, a petfoviral vector, an adeno-associated viral 
vector, a plasmid, a lipospj^, ajm ►tein, a lipid, a carbohydrate and a combination 

1 5 thereof of said vectors. 

106. The method of claim ifofa-, wWelui said delivery vehicle is selected from the 
group consisting of a vir^l vectorxjr a non- viral vector. 

107. The method of claim 104, wherein sMd delivery vehicle is a cell. 

108. The method of claim 101, wherein saidVell contains an alteration in an atonal- 
20 associated nucleic acid sequence or amino\cid sequence. 

109. The method of claim 101, wherein said aminoyacid sequence has at least about 
80% identity to about 20 contiguous amino aci\residues of SEQ ID NO:58 
(Hathl). 
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lior^^^^lhe method of claim 101, wherein said nucleic acid sequence encodes a 
polypeptide^hich has arieast about 80% identity to about 20 contiguous amino 
acid residues of SE0te$^O:58 (Hathl). 
111. The method of claim 101, wheretn^id cell is a cancer cell, 
5 112. A composition comprisingsan atonal-associated amino acid sequence or nucleic 
acid sequence in combinatiork with a delivery vehicle, wherein said delivery 
vehicle results in delivery of a^erapeutically effective amount of atonal- 
associated nucleic acid sequence or ainino acid sequence into a cell. 

113. The composition of claim 112, wherein said delivery vehicle comprises a vector 
1 0 that expresses an a^owaZ-associated nucleic acid sequence or amino acid sequence 

in an animal cell. 

114. The composition of claim 113, wherein said vector is selected from the group 
consisting of a viral vector, a plasmid, a liposome, a protein, a lipid, a 
carbohydrate and a combination thereof of said vehicles. 

15 115. The composition of claim VI 2, wherein said delivery vehicle is the receptor- 
binding domain of a bac^rial toxin. 
116. The composition of/claim 112, wherein said atonal-associated nucleic acid 
sequence is oper^ively l^^d to nucleic acid sequence encoding a receptor- 
binding domain of a bacterial toxin. 
20 117. The composition of claim 112 wherein said ^z/owaZ-associated nucleic acid 
sequence is operatively linked to nucleic acid sequence encoding a protein 
transduction domain. 
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118. The composition of claim 112, wherein said a/o«a/-associated nucleic acid 
sequence is HathL 

119. The composition of claim 112, wherein said atonal-associated nucleic acid 
sequence is Mathl, 




